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Tn the Claims . 

Please cmicel claims 36 and 37. add new claims 38. 39 and new claim 40 
(correspondmg to pr.viou.ly-presoated claim 4), a,.d amend ihc claims as indKated 
below. This listing of claims replaces all prior ve^siotis. 




1. (currently anLded) A method of identifying crosstalk in u received signal, U.e method 

comprising: 

coUccti, g received data corresponding to the received signal from a receiver; 
collectii ig primary data from a primary transmitter; 
collecti ig crosstalk data firom a crosstalk transmitter; aasi 

r-n,n«. from the recciye L idenlifyii^g a crosstalk function 



correspondin{ 



to the crosstalk data. 



2. (currently amended) La method of eto.t4urthend.ntiiVinp r, , n .stalk in arece ived 

giprial, the methoA comphsingi 

, Mill I ri.ir r-ri-rH -^r-n >-- Tf - r-^'"^^^ the received signal from .areceiya; 
pniiprtiTiix primajv ^^ta frnm a primary transmitter; 
cQllectina rr visst klk dat ^ frnm a crosstalk transmitter, 

rr Ltiilk fiinc ti^n .nrrc^s ponding to the rrosi>talk data; and 
detenTiiningafstestimateofa timing offset between the received data and the 
crosstalk data. 

3 (original) The mertiod of claim 2 wherein determining tiie first estimate of the timing 
offset comprises cris-cotrelating the received data and the crosstalk data if the timing 
of&et is other than eero. 

4 (original) The Jethod of claim 1 wherein identifying the crosstalk function comprises 
performing an esimation from the group comprising a standard least-squares estimation 
and a weighted lAast-squares estimation. 

5. (original) Thi method of claim 4 wherein performing an estimation includes jointly 
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detcnnining an cstiAtc of the timing offset between the received data and the crosstalk 
data and identifying i crosstalk function corresponding to the crosstalk data. 




6. (original) The metlfod of claim 1 further comprising: 

collecting a pllralily of sets of crosstalk data fixim a plurality of crosstalk 
transmiUers, incluUinJ a lirst set of crosstalk data from a first crosstalk transmitter; 
identifying a closslalk function corresponding to the first set of crosstalk data, 

7. (original) The meth<il of claim 6 further comprising determining a first estimate of a 
timing offset between x\e received data and the first set of crosstalk data. 

8. (currently amended) ibe^method of claim 1 fuithendentifyins crosst al k in areceivod 

signal, the method comt rising: 

nnllectingrcceiv id data corres PoMin fx tn the received signal from a receiver; 



identifying aero 



collecting a pluri 



collecting prim a y data from a nrtmarv transmitter; 
collecting crosstalk data from a crosstalk tran smitter: 



[Stalk function corresoon dinp to the crosstalk data; 



lity of sets of crosstalk data from a plurality of crosstalk 
transmitters, the pluraUtJof sets of crosstalk data comprising a scl of strong crosstalk 
signal data coirespondini lo a strong crosstalk signal and a set of weak crosstalk signal 
data corresponding to a vMpak crosstalk signal; 

determining whctlfcr a timing offset exists between the received data and the set 

of strong crosstalk signal aata; 

generating a first estimate of any determined timing offset between the received 
data and the set of strong crosstalk signal data; 

identifying a slronglcrosstalk function comjsponding to the strong crosstalk signal 

data; 

subtracting the strong crosstalk function from the received signal to generate a 
modified received signal; 

determining whethcrla timing offset exists between the received data and the set 
of weak crosstalk signal datat 
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generating a t*st estimate of any determined timing ofTset between the modified 
received signal and thfe weak CTX)Sstalk signal data; and 

identifying a 4eak crosstalk function corresponding to die weak crosstalk signal 

data. 



9. (cun ently amended) Tb«A-Tnelhod ninim 0 fiir^h e T^dentifvine crosstalk in a received 



ftippal. the method cot 



pnsmg; 



col 



llectina received data cortespondinp to the received sig nal from a receivci:: 



collectinfj prim; irv data from a p rimary transmitter: 




collecting crQS$ alk data from a cr osstalk transmitter: 



subtracting the 
estimate of the timing 
determining a 



crosstalk data: an d 

idenlifyinfi acre 



)rimary data from the received data prior to determining thea first 
< ffset between the received data and the crosstalk data; 
■st estim ate of a timing offset between the receiv ed data and tlie 



sstalk function corresponding to t he crosstalk data. 



10. (cuiTenlly amendcdh ?^A.metliod r^f Hnim i fnrth ^ n dentifyin g crosstalk in a 
received signal, the method c ompiisinK: 

collecting rectftvcd data corresponding to the receiv ed signal from a rec^Avpr; 

collecting primary data from a primary tra nsmitter: 

co Uccting crosstalk data from a ciDSStalk transmitter; 

identifying a/crosstalk iunction corresponding to the cr osstalk data: and 

performing ] nultiuscr detection using the identified crosstalk function. 



11. (original) The 
lines in a DSL sys 



diagnosis services 
identified. 



1 nethod of claim 1 fiirther comprising provisioning conmiunication 
em in which the identified crosstalk function is identified. 



12. (original) The tiediod of claim 1 further comprising performing DSL system 
for a DSL system in which the identified crosstalk function is 
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13. (original) The mVlhod of claim 1 farther eompri$ing providing DSL system 
maintenance service^ for a DSL system in which the identified crosstalk function is 
identified. 




14. (original) The meuhod ofclaim 1 fiirther comprising performing spectral management 
services for a DSL syitem in which the identified crosstalk function is identified. 

15. (currently amended) A system for identifying crosstalk comprising: 

a first transmitter configured to transmit a first signal; 
a second ransmittcr configured to transmit a second signal; 
a receive! configured to receive a combined signal, the combitied signal 
comprising the fi rst signal and crosstalk interference from the second signal; and 
a process > r. at a location remote from the r ec eiver, comprising: 

a I lata collector in communication with the first transmitter, the second 
transmitt* r and the receiver, the collector configured to collect: 

a first signal data set corresponding to the first signal; 
a second signal data set corresponding to the second signal; and 
a combined signal data set corresponding to the combined signal; 
a crosstalk identifier conntjcted to tlie data collector comprising: 

a crosstalk response estimator configured to estimate the crosstalk 
interference present in the combined signal. 



16. (original) The syst 
first timing offset 
between the combinec 



m ofclaim 15 wherein the crosstalk identifier further comprises a 
estirAator configured to calculate a first estimate of a timing offset 
signal and the second signal. 



a second transi 



17. (currently aiTiended^ TbeA^system &f claim 16 wh e r e in th e for identifying cr osstalk 
comorising: 

a first t ransmitter configured to transmit a first signal: 



itter configured to transmit a second siCTal; 



mtte 

x 
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gjr^gjyc r configured 



tn receive 9. 



rnm prismg th *- first sifmal ar 



nr^^Kitird fsi pnal. the comb iiied^^ 



H_rrngstfl1k ititerfc-' '"rP from thr second signal; an.4 



. .... .MWt L in commuQicatio iUvi gLr))^ ^^st transmitter A sgcond 

^..c^itt.r .nd the r Uiver th e. com^X 9onfifi».red to collec t: 

nfVc ^^jg ngraata set co rresp onding to the first siptial; 
^^^r^A ^jd^t^ set con^n>on riin>^ to the seconcj sigqajiand 
r ..L;n.7.ignal d nt^ set coTresp ondin g to the c omhined signal; 
^^,..ii. Lntifi^ conn e ^*'-^ i^ data colleotor ffpmprising : 

^ fi L timing off'^t r.<.timator co ^«i fn»-'^d tn calculate a first 




estimate o 



si fflal: an i 



interfere 



a timing 



nff-iRt between riip cnmhincd signal and thesecgnd 



rosstalk respotisc estimator rnnHpiir^ to ("iWmm th? grP??talk 
jnr:rnLin th- '■""'>^^i^^ and also is configured to 



calculatd a second estimate of the timing offset. 

18 (currently amendi The system of claim 16 wherein the fir.1 timing offset estimator 
comprises a cn^ss-corilator configured to perform a cTvss-correlation of the combmed 
signal and the secondfeignal to provide the first ^titnate of the t iming offset. 



19. (origmal) The syftem 
squares estimator. 



of claim 1 5 wherein the crosstalk identifier comprises a least- 



are 



20. (original) The iystem of claim 1 5 wherein the first transmitter and the receiver 
part of a DSL conAnimication system. 

21 . (curreiitly anjcnded) The system of claim [[15]] 17 wherein Ihe processor is located at 
a location remotl from the first and second transmitters and the receiver. 

22. (oriHiTial) Trie system of claim 1 5 wherein the first transmitter, the second transmitter 
and the receiver are modems. 
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^rpnQTiiitier and 



,.i.o .^.ivpr the c nllrrtnr -»--^fif»'H ^" 



firstsignaldatase^^ 



combined sifiBal^^ 



^rr;!:;^ ..onnected to th. cnUeclor oorn Erisingi 



^^„, ...tin^ator coo fin irf ^ n.tiTnate the c rosstalk 

i^.,.rf.r\r^c.^ nre s""^ ^" ^t^" combinf^l Signal; and 
.^^^^^^^^^adataco^^^^^^^^^ 
to resamplc collected data. 

„ p, ., „ .^nB»iired to tnmmit I* firel simaU 



c^^.l ciat-a se T'-^^^^t.^ the liMMgn^ 

■X.^. H.t. .et cr,rrrrrnnt1i-r-" f""""^ si«aaU^ 
Xv^htgdMgQ^lda^^ ronrhined signal; 
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a^crosstalk identifie r connected to the data collector compnsiTig: 

a crosstdlk response eslimator configured to estimate the crosstiilk 

interference present in the combined sipnal: and 

rurthor/oompris e s a data subtractor configured to subtract the first 

signal from ihd combined signal to generate an interference signal. 



25. {currently amended) jFqj^ use in a communication system including at least one 



receiver at i 



first location and communication control equipment at a second location that 



is remote fr' jm the first location, [[A]] a crosstalk identifier comprising: 




a CO lecto r co-Iocatcd with and communicatively coupled with the communication 
control equipment and c onfigured to collect data fh>m a primary signal transmitter, from 
a crosstalk|signal transmitter and from [[a]] tiie receiver: and 

a crosstalk estimator in communication with the collector, the crosstalk estimator 
configured to determine a first estimate of a crosstalk response in the data from the 
receiver, and wherein the crosstalk interference is a function of the timing offset and the 
data collected from the primarv signal transmitter . 



26, (currently amended) 
a collector 



ft eA crosstalk identifier of claim 25 furth «g n comprisiiig: 
configured to collect data from a priinarv sianal transmitter, from a 



crosstalk sitmal Iransmiaer and from a receiver. 



configured t o determine 



a crosstalk cstimiXor in conmiunication with the collector, the crosstalk estimator 



a first estimate of a crosstalk response in the data from.the 



receiver: and 

a timing estimatir 
determine a first estima^ 
data from the crosstalk 



connected to the collector, the timing estimator configured to 
of a timing offset between the data from the receiver and the 
i ignal transmitter. 



27. (currently amended) 
a collecto r confi 
crosstalk signal transmitter and from a receiver: 



crosstalk identifier of claim 26 - wherein th e comprising: 
rurcd to collect data from a primary signal transmitter, from a 
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a cfosslalk ^-cr.trt^in r in cnTnmunication with the coll e ctor, the crosstalk estimator 
ine a first estimate of a crosstalk response m the data from the 



configured to detem 



receiver and furthen tee4frconHgurcd to determine a second estimate of the timing offset 



between the data 

a timing estifnator 



data from the cross 



Irotn 



the receiver and the data from the crosstalk signal transmittcriand 
rnnnectcd to the collector, the timing estimator configured to 



dptermine a first est rr^^t^ nf timing offset between the data from the receiver and the 



alk signal transmitter . 




28. (original) The i ientifier of claim 26 wherein the timing estimator comprises a cross- 
correlator configut ^ to provide a cross-correlation of the data from the receiver and the 
data from the cro$|talk signal transmitter to determine the first estimate of the timing 
offset. 



29. (original) 
squares i 



30. (original) 
squares estimator 



Thebdentifier of claim 25 wherein the crosstalk estimator comprises a least- 
to determine the first estimate of the crosstalk response. 



estimator configured 



The identifier i 



of claim 27 wherein the crosstalk estimator uses a least- 
to determine a second estimate of the timing offset. 



3 1 . (currently amended) Ae A crosstalk identifier of okim 25comprisinfi: 

a collector configifred to collect data from a primary sitmal tr ansmitter, from a 
crosstalk signal transmitter and fi -om a recciven and 

a crosstalk cstimaior in conmiunicatioii^^ the colle ctor, the crosstalk estimator 



configured to determine i first estimate of a cJbsst alk response in the data from the 
receiver, and w herein thj ^ identifier is configured to be used at a third party site remote 
from the transmitters anfl the receiver 

32. (original) A method for i&entifying crosstalk in a received signal caused by 
interference from a crosstalk signal, the method comprising: 

collecting receivedfdala from a receiver that has received the received signal 
during a specified time period; 
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collecting pVaiy irinsmitted as a primary signal during the specified time 

period; 

collecting crJ^stalk data transmiiled as a first crosstalk signal during the specified 
time period; 

e primary data from the received data to generate interference data; 
iirst estimate of a timing offset between the received signal and the 
comprising cross-correlating the interference data and the crosstalk 



subtracting \i 
detemitning 

first crosstalk signa 

data; 

iderilifying 




crosstalk function corresponding to the crosstalk signal, comprising 
performing a least-fquares estimation to identify the crosstalk function and the crosstalk 
signal using the inljerference data and the first estimate of the timing offset. 



33. (currently 
the method comprising; 

iderilifyin 
9f> differential 



am< nded) A method of dynamically managing spectra in a DSL system. 



crosstalk functions and characteristics in the DSL system ^i? a function 
etween knovyn transmitted data and a co mbined sitmal. the combined 



si pnal including 



Iransferri 
controllir 
the DSL system 



34. (currently aj tiended) 



fie known transmitted data and crosstalk noise; 



ig infomiation concerning tlie identified crosstalk fimctions; an^ 
«?■ as a function of the transferred information, line spectra in modems in 



The method of claim 33 wherein ident ifying crosstalk functions 
and characteri«^cs in the DSI- svstem incl udes determining an interference signal as a 



function of the tiffRrcntial a P«l ir^entifving a r-rnfigtalk flmctinn based on the known 



tmnsmitted dat i 



spectra in 
system to 



35. (original) 



and the interference .signal, and wherein the ntop of controlling line 
modtms in the DSL system oompriooo: includes adjusting spectra in the DSL 
redui !e crosstalk interference[[;]]. 



he method of claim 33 wherein the step of identifying crosstalk fimctions 
and characteritics in the DSL system includes the step of identifying crosstalk in a 
received sign J, identifying crosstalk in a received signal comprising: collecting received 
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daia correajonding to the received signal from a receiver; collecting primary data from a 
primary transmitter; collecting crosstalk data from a crosstalk transmitter; identifying a 
crosstalk mnction corresponding to the crosstalk data. 

36. (canceled) 



37. (canceled) 





38. (newi A method for identifying crosstalk^ comprising: 

datermining an inlerference signal as a fimction of a differential between known 
transmitter data and a combined signal, the combined signal including the fir^t signal and 
crosstalk noise; and 

idejitifying a crosstalk function based on the known transmitted data and the 
interferenqp signal. 



39. (new) A communication sy$t€&rrf having terminals that transmit data and terminals that 
receive data over communication channels that are subject to crosstalk, the system 
comprising! 

means for detemiining an interference signal as a function of a differential 
between knAwn transmitted data and a combined signal, the combined signal including 
the first signal and crosstalk noise; and 

meaijs for identifying a crosstalk fimction based on the known transmitted data 
and the intenference signal. 

40. (new) A methodrof identifying crosstalk in a received signal, the method comprising: 

collecting received data corresponding to the received signal from a receiver; 
collecting/primary data from a primary transmitter; 
collecting crosstalk data from a crosstalk transmitter; and 
identi filing a crosstalk function corresponding to the crosstalk data, including 
perfomiing ah estimation fix)m the group comprising a standard least-squares estimation 
and a weighted least-squares estimation. 
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